Educational Objectives {#s5}
======================

By the end of the simulation, the learner will be able to: 1.Demonstrate the appropriate initial approach to a patient presenting with difficulty breathing.2.Construct a differential diagnosis that includes cardiac tamponade.3.List appropriate tests for cardiac tamponade.4.Categorize the patient as hemodynamically unstable.5.Justify/conclude the need for pericardiocentesis.6.Demonstrate closed-loop communication for orders.7.Perform a complete physical exam.8.Interpret a bedside/portable echocardiogram.

Introduction {#s6}
============

Prognosis of cardiac tamponade depends on early recognition and treatment. This condition can be rapidly fatal if it is not considered early in the patient encounter. Learners may not encounter a case of pericardial tamponade in clinical practice during their training.^[@ref001]--[@ref003]^ In addition, pericardiocentesis is a low-occurrence, high-risk procedure. It is performed infrequently, and therefore, providers may lose proficiency. This case fits perfectly into simulation training. We searched the MedEdPORTAL Publications database and found no case that fits this description. This prompted the development of a high-fidelity simulation case based on a real patient encounter. This resource provides the key materials for a high-fidelity simulation case that is appropriate for emergency medicine rotating medical students and residents, critical care providers and fellows, nurse practitioners, and physician assistants practicing in the emergency department environment. Providers should have a solid background in history and physical exam skills. Learners should have a basic understanding of the pathophysiology of the respiratory and cardiac systems. They should be familiar with the interpretation of echocardiograms, chest imaging, and laboratory values. This case allows learners the opportunity to utilize bedside ultrasound to perform ultrasound-guided pericardiocentesis, which is the current recommended practice. This case requires the learner to utilize critical thinking skills and demands integration of the history, physical assessment, and adjunct tests to effectively arrive at the diagnosis and provide emergent treatment.

Methods {#s7}
=======

This simulation case consists of five files that can be implemented by faculty in either a simulation lab or an in situ environment. The simulation case file ([Appendix A](#s001){ref-type="supplementary-material"}) includes all the information to plan and implement the case. A high-fidelity mannequin/simulator should be used for the patient. Any pericardoicentesis model may be used for this case. An article describing the construction of a low-cost model is included with this case ([Appendix D](#s004){ref-type="supplementary-material"}).^[@ref004]^ The Dell\'Orto et al. model comes with full instructions and is economical as compared to commercial models (e.g., the Blue Phantom pericardiocentesis model costs \$17,160).^[@ref005]^ The model referenced in our case costs approximately \$68 and can be assembled using readily available materials in approximately 120 minutes. This model was selected for the case as the budget did not allow for purchase of a commercial model. Please be aware that commercial models and other articles discussing low-cost models are also available.^[@ref005],[@ref006]^ The pericardiocentesis task trainer is covered by a sheet in the simulation room. The embedded nurse actor facilitating the case uncovers the trainer once the learner makes the decision to perform a bedside pericardiocentesis.

This case can be presented with two faculty members. One faculty member may be the voice of the patient and answer questions relating to the history and physical assessment. The second faculty member may be the nurse in the room who provides the test results. Description for additional actors is included in the simulation case.

A PowerPoint presentation ([Appendix B](#s002){ref-type="supplementary-material"}) is included for use during the simulation. It provides information that would be present on a triage-nursing note. It also contains the pertinent adjuncts to this case, including echocardiogram, chest radiograph, bedside ultrasound (video and still image), and laboratory findings. A critical actions checklist ([Appendix C](#s003){ref-type="supplementary-material"}) is also included. This scenario is designed to be used as a formative teaching tool. The critical actions may be used to guide the debriefing period. This critical action checklist is not designed to be a summative evaluation tool.

Results {#s8}
=======

A survey was completed by 23 residents who participated in this simulation during the emergency medicine skills day. Ninety-five percent of those responding felt that this simulation in conjunction with the debriefing was effective in managing a patient presenting with undifferentiated shortness of breath and pericardial tamponade.

There were five groups that completed this scenario on the same day. Our experience to date has been that the learner may not be able to diagnose pericardial tamponade based on clinical evaluation only. Three groups failed to diagnose pericardial tamponade. During the debriefing session, it was apparent that they did not realize the significance of the patient\'s cancer history with chemotherapy and radiation. These three groups also did not utilize bedside ultrasound in this undifferentiated patient. The two groups that made the decision to utilize bedside ultrasound early in the course of their evaluation were able to diagnose and effectively treat the cardiac tamponade.

At the end of the scenario, all five groups of learners recognized the utility of bedside ultrasound early during the evaluation of a patient with undifferentiated shortness of breath. Providers must be vigilant in taking a complete history, performing a thorough physical assessment, and utilizing bedside ultrasound to assist them with the prompt diagnosis of critical medical conditions.

Discussion {#s9}
==========

This scenario details a patient who presents with a history and physical examination consistent with pericardial tamponade. The simulation allows for providers to manage a case that is low occurrence yet high risk. The strengths of the case include the ability to utilize bedside ultrasound to aid in the diagnosis and the opportunity to perform an ultrasound-guided pericardiocentesis.

A limitation of this high-fidelity simulation case is that it is not possible to fully encompass each of the specific causes of pericardial tamponade during one training session. Another limitation is that the high-fidelity simulator does not demonstrate the physical fidelity of jugular vein distention or muffled heart tones. Staff must verbalize these as the learner evaluates the neck and listens to heart tones. In addition, learners felt the amount of time to perform the pericardiocentesis was not adequate for mastery of this procedure. A task-training station for pericardiocentesis will be added during future skills sessions.

Appendices {#s10}
==========

###### 

A. Simulation Case.docx

B. PowerPoint Presentation.pptx

C. Critical Actions Checklist.docx

D. Assessment of a Low-Cost Ultrasound Pericardiocentesis Model.pdf
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